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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor device, having gate 
electrodes finer than a mask pattern formed by the 
photolithography, without increasing the number of steps 
and the manufacturing cost. 
SOLUTION: An insulation film 2 is formed on a 
semiconductor substrate 1, a conductive layer 3 is 
formed on the insulation film 2, an organic material layer 
4 is formed on the conductive layer 3, a first mask 
pattern 5a of a mask size P is formed on an organic 
material layer 4 using photolithography, the organic 
material layer 4 is etched with a mixed gas of CI2 and 
02, the first mask pattern 5a is shrunk to form a second 
mask pattern 5b of a mask size 7«(3), the conductive 
layer 3 is etched using this mask pattern 5b as a mask, 
and the mask pattern 5b and the organic material layer 4 
are removed to obtain gate electrodes 6 of a size 
smaller than the mask size (3. 
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[0 0 7 4] 04 (a) H\ ffi**»tS*fefc*©^ 
XZi/*V>?mat^$->m&<Dm{%*^L, 0 4 

(b) tt % H4fc*-r#xy^>jfjfeft-t?JKj«snfcS/ 
ay>^vx^^>5b<DM5:,7to H4 (b) 

tc^ayy^yx^-ysb^ **ftf7y 

±OX^- XifitfO. 2 4/imt^5Mm^^X 
^-p**o ffAW©X7fy^*fttt, C 1 
2/O2ffi=20/20sccm, V-XA7-2 0 

ow, ;^7X;W-2 0W^n o 

[0 0 7 5] 04 (a) tej^J:5te. EOOiiflPteff 
l/\ 7X^yay>^IaW>t§ 0 cfcoT, 

[0 0 7 6] LfrU E/J#««teffi^«^±. tM^ 

w^yy>io^<4? 0 — EtjflTO^* 

[0 0 7 7] ^C, X^^V^X^SfE»*^ft5^ 

[0 0 7 8] H5tt, C 1 2 tO 2 t<Dm&tt%: 1 : 1 

TX^v'^y^IaW?- ^^©88^*^0 x 
7fV^X£(^X7f>^mi, EAlPa, V 
-X;W-2 0 0W, /W7X^7-2 0WMSo 

[0079] i5^tj:9^ &%mmt$>, VX^ 

S/ay^Iott, -0. 0 4 |imSaC?*?). *<Dtf 
£>O#te±0. 0 1 MmSjSEfcftoT^So £oT. C 

1 * toz ttomsttifii : 1 

3. u ^vx^^vs b *»js8-rs utmso 

[0 0 8 0] ^fcl, X7fy^X(CHe^X»i)Dl 

[0 0 8 1] X^^>^XtCHe^X^*0 
Lftt*©TX*^y^ia >B«B<DH« 
fc^-To ttOX7fyy*tttt, C 1 2/0 2 M»=2 
0/20sccm, £E^J 1 P a, 0 0 

W. ^7X^7-2 0Wtt5 o 

[0 0 8 2] JH 6 *C*-r «fc 5 fcl, He*rx*^*D"T^C 
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%ma-?%£tic£r). x-^yy^x^fi^n. X 
yfcft ccc h) #£ifgoT^3B#fB#@<3:£o 

^ ■> ^ «J y ^ i a »>?t? c i: T« t §c 
[0 0 8 3] ^mmmX^t, I^fy^XlCHefX 

[0 0 8 4] J^±cO<t^{c, fcMffiltm4<DX.'y f-W 
>i?la^-0. 0 2/ini- — 0. 0 6 fi mCDffimT'ffl 

[0085] ±mmmm-z^t, x^^y^^** 
>fmm*>i3.ttPj±m 4 ©st^iex. 3 c t tc & d -^x * 
[0086] sfc, *nm<Dmmhwm<D%m.t>mhti 

[0 0 8 7] ^{C, g&3X-y?->y*#-??CD. y — r- 

ai 1 fc->x/Noatt«iii««i:©Bii«*ii^fco y- 

Ml i{±, &5£2fC7?;-f-J:5fc£j§-f So 
[0 0 8 8] 
[»2] 1 1 =L-0 

htt, H/^h;^-y5 a*^ 

/3&i. 7*M/^h/^-y5aOV^^ 
[0 0 8 9] $-T, SMM§4©X-y^>yB#CD£E* 
£2. 6 Patbfci:?©. y-h«@©7*hU^X 

M^-y5a*^oya'jy?ii 1 tmwu&m®.®. 

[009 0] B7»i, 5ltf»lhJM4©X-y^>y«FOX 
y^yy&ftSrC 1 2 /0 2 )fii=2 0/2 0 s c c 
rm ffi*2. 6 Pa. V-XM7-4 0 0W, ;W77 
4 OWtt, y— hSffiiHO. 1 54/jm<Dh7 

y^x**:, y-j-mffifio. H3/imoh7y-yx 

Checkh7y^ (iSf^fitfgffl r^^/X 
[0 0 9 1] B7tCCT-*-£3ic, #t-7y^X^J:t, 
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mmmmm.m.<DmMcm\ y- v n®<D7* h u^x 

Tt^o EE*£2 5Pat Lfc«£\ »^JI*fcgt*<iS 

[0 09 2] #tfC, %.M®5±m4<D^V?-y7m<DI±J] 
* 1 P a fcbfcfcf?©, y-Hffi07*M/^h/t 
^-y5 a^BO-ya'Jyfi I 1 fc*SM0r3*fe»fc«> 
180Mco^T08£rffl^TtB8jrr3o 
70 [0 0 9 3] B8fcfc. RM®i±&4<D^>y?-><ym<DZ. 
•^y^ft5:C 1 2 /C>2SfES=2 0/2 0 s c c 
rm EE* IP a, V— X/*7— 2 0 0W, /W7X;<7 
-2 0Wi:U Checkh7yy*X^t SRAM 
i:. Log i cHlKi:«r»«Lfe»&fj:fe^* N y-h 
W9i<Z)7* hU^X h;^-y5 a^^-ya'jy^i 

[0 0 9 4] i8{c^tj;^c, #r-^y^x^i:&. 

»wastMMi:§8to&-r, y- h««©:7* b i^x b 

;^-y5 aA^oyi'J y^M 1 1 ttggLTV^o . 
20 <fcoT, EE*$: 1 P atLfti^ »ttftL&R8tlClBte 

[0 0 9 5] foT, EE*tfttMlfc:W^£: sn^mfc 
»©i«nifc:fH\ y-htl07*H/-7Xh;^-y 
5 afr&OS'o.'J V^S 1 i foil P-O^T^CSfe*. 
EE*£rl. 3 PaJWFfrscfcj^jSW^Si:^*. 
So J:t)^bfcy-hS®©^*ff3fcJ6fc«, EE 

[0 0 9 6] \fj*Wje^± 1 0% 

30 <D0. 1 3 ^m©y— hWTO^CjibfcX-y^^y* 
fffciu C 1 2 /0 2 gft»=2 0/2 0 s c cm. EE* 1 
Pa. V-XA7-2 0 0W; ;W7X/^7-2 0Wf 

&S fct/^So 

[0097] ±saxy^:/y*#%ffl^TismKcy— b 

[0 0 9 8] 09ti, 7*H/-yxh;^-y5a, > 
il) y^?X^-y5 b&lfy— b«ffi6©r}-?2; 
fc, — >aHSB<Oii«*asbfcfc©T?*«o B 1 0 
YX^ya'jy^ia, 7—bnffi<D7* bUS^X 

^0 h^-ysaA^o-ya'jy^ii i. ;&t>\ y-h 
tloyj'jyi'vx^/^-ys b^e><D->a'j>^ 

fct©t-feSo y-Mlo-ya'jyi'vx^/^-y 
5b*^ya>jy^ai2tt, ^3{c^-r«i;-5{c^ 

[0099] 

[&3] 1 2 =L-y 

i 2 ii, y-ht®ff)-ya'jy^vx^^-y5bfr 

50 Lit, y-btt®6©\f-S; 
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[0 10 0] S83e*S«*6#6tifexy^>^*ff*ffl 
ic s ¥*^T*-0. 0 3 8 ^ m£&ofto J;oT, 7* h 

[0 1 0 1] VX^v'a'J >^IaM60t^ 0 1 

o©y573 nc/^tj;^^ y-nwa (0. 1 

3/im) <D± 1 0%«rtfc*oTl^o 
[0 10 2] h«ffi<E:7* h^»y5 a 

A^^aU 1 i M\ 0 1 0^77 3 31Z?fT 

cfc^tC ¥i^T-0. 0 3 1 //mtft^ U 
V^llcr^it^ 0. 0 0 7 /zmig*.Tl^3;6V 

;^-v 5 bfr&^s/a y § 1 2 -efeso^ 

[0103] v'^lU 5 b^VX^h 

y-hfi6 0)W, S/olU^VX^^ 
K>. aiOO?773 2^t«t5^ V—hWM<Dis 

a'jy^vx^^^-vs b*^co^^yy^a 1 

ztt. 00 7/imi4oTt>8o LfrU CI 

<£>ttiO#te, 7^M/^h;^-y5a^>iU^ 

frf£t><DT*$>%<DT\ h*ffi6tt. Sffv'aUV^ 
VXW->5 b<DTX^*— Vl!9fcM?nft 

[o i o 4] f-bmme<D^mit, m9ic^T^v 

¥*3T*0. 1 3 6/im^$5, WtfBOt^ ± 
0. 0 1 nm&ftt%:~DT^%o 

[0105]fct^ 09, ilOiO, 0. 13/xm 

oy-niMffli«*± i o%^«*rsc 

[0106] ±mmm<Dmmr^±, mo s b^^x^ 
^y- b «s*»*r c « l ft 

e*yM*. *©«©»») ©^stej^rr&ct 

[0 10 7] 



75 



[0 10 8] £ft, *WH*ffl^*eifcteJ:t), f&ffl& 

So 

[sa^ffi*^uj0^] 

[0 1] ««©»«^«fflia*^r»nBHTf**o 
[02] (a) x^^>y^^Sg-&Jt*aEft?-B: 

*U (b) tt, §X7^yy*ff T«?nft^a U 

[03] (a) H\ >W7X/W-*^{(:^ftfc£<£> 

(b) *iyf>y*ft^«snft^ay^7 

X^/^-V 5 b <DBVi*^o 
[04] (a) EE^fkJt/'cfcfOVX^S/a 
'J>^iafc;^-yB««^U (b) » 

5 b <D&tf%:zfcto 

[0 5] C 1 2 t O2 ^©ig'&tb^l : 1 KB^U x 
20 ^^V^X^^g*^{t^^ftfc^CDVX^^a.U 
7^ia £rt#—>m&<Dm&*:&-?o 
[06] Xy^V^X{cHe*rx*iSAPbftfc*©V 

[07] fcttffi±mX-vl L >?m<DBEjj%:2. 6Pat 
Lft£#<7X y- h U^X 

5 a frt><D*szL v >zm 1 1 <Dmmmm&mm?&%:^ 

-To 

[0 8] SitB6jhKxy^v^i^offi**i Pa^Lft 

[0 9] *aWO^O«iifflW>. 7*MxS>Xh/< 
^75a, 'J V^^^/^-V 5 h 

[010] *%W©7 p n-fexaffl^> VX^v^U > 
^ia, y- HI^7t h l/^X b;^->5 a 

So 

40 [011] ft^4^fo«li«^lriBHT 

1 , 101 

2, 10 2 ^-hi&giSiai 

3, 103 *U$"J aVffll 

4 sum±m 

5 a, 104 a 7* h h>*9— > OS^X h>K 

5b, 104b i/a'J^T^^/^-y (?X^? 
50 » 
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